Biophysical studies and anti-growth activities of a peptide, a certain analog and a fragment peptide derived from alpha-fetoprotein.
A chemically synthesized 34-amino acid peptide, an analog, and a fragment of the peptide have been purified and studied. Biophysical studies were carried out to determine some of the metal ion binding properties of the original peptide and an analog of this parent peptide, in which the two histidine residues were replaced by alanines. As shown by visible absorption spectroscopy, Co (II) forms a complex with the parent peptide, but not with the analog peptide, and one or two histidines in the parent peptide are ligands for Co (II) ion binding. The effects on disulfide bond formation in the peptide by Zn (II) and Co (II) ions were also examined for this analog. Anti-growth assays were performed using the original cysteine-containing peptide with Zn (II) ion complexed to the peptide through the two cysteine residues. These rat uterine growth assays showed that the complexing of Zn (II) ion to the peptide maintained the anti-growth activity of the peptide, while gel-filtration experiments showed the zinc ions maintained the peptide in its anti-growth form indefinitely in solution. A saliently important part of this research was the discovery that a fragment of the peptide consisting of a middle sequence of 14 amino acids was found to have significant anti-growth activity in the rat uterine assay. Its activity suggested that this fragment might be considered a viable candidate for testing in anti-cancer protocols.